Fundamentals of power spectra of extracellular potentials produced by a skeletal muscle fibre of finite length. Part I: Effect of fibre anatomy.
To provide a thorough understanding of the changes in the power spectrum of electromyographic (EMG) signals, the formation of the power spectrum (PS) of extracellular potentials (EPs) produced by a skeletal muscle fibre of finite length was analysed. It was shown that, as in the case of an infinite fibre, the PS could be represented as the product of power spectra of the input signal (the first temporal derivative of the intracellular action potential, IAP) and of the impulse response (IR) of the fibre of finite length as a system of EP generation. The interrelations between the two multipliers determine the sensitivity of the EP power spectrum to alterations in parameters. The anatomical parameters of the fibre (length, depth, position of the end-plate in respect of the fibre ends) affect the EP power spectrum through IR power spectrum. Variations of the EP characteristic frequencies along the fibre length as well as oscillations in the PS are intrinsic properties of the fibre of finite length.